Reaction time to the onset of a I-kHz tone against a background of continuous noise was investigated. Results showed reaction time to decrease with increasing tonal level, even when the signalto-noise ratio was held constant, implying that Weber's law does not hold for reaction time to a tone in noise. When the reaction times were plotted against the loudness of the tone, determined independently in a second experiment, no simple relationship emerged, contrary to the hypothesis that reaction time to a sound is a simple function of its loudness. It is concluded that reaction time processes differ from the processes involved in loudness discrimination or in signal detection.
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to a tone embedded in noise ought to be unaffected by noise and signal levels provided the signal-power-to-noisepower ratio is maintained.
An alternative hypothesis predicts a different outcome to the suggested experiment. According to this hypothesis, advanced by Chocholle (Chocholle, 1940 (Chocholle, , 1975 Chocholle & Da Costa, 1971; Chocholle & Greenbaum, 1966) , reaction time to a sound is determined by the loudness of the sound. As, for example, a 60-dB SPL tone partially masked by a 60-dB noise sounds louder than a 50-dB tone partially masked by a 50-dB noise when other parameters are held constant (Scharf, 1964; Stevens & Guirao, 1967; Zwicker, 1963) , the 6O-dB tone in this case should be reacted to faster than the 50-dB tone.
EXPERIMENT 1 Method
Subjects. Eleven subjects served in the experiment. All had normal hearing and were paid for their participation.
Apparatus. White noise was generated and low-pass filtered (fc = 7000 Hz) before electronic mixture with the tone. A lOOO-Hz tone was produced by a signal generator and fed into a Grason-Stadler 829E electronic switch with a rise time of 5 msec. The output of the switch was mixed with the noise. Thus, the noise was on continuously while the tone signal could be turned on and off. The sound was attenuated to the desired level and presented to the subject monaurally through a TDH-49 earphone. Subjects were seated in a sound-attenuating chamber where they responded by pressing a telegraph key with the preferred hand. The time taken to react to the onset of the tone was recorded on an electronic counter connected to the electronic switch and telegraph key.
Procedure. The subjects listened to the sound with the preferred ear. They were requested to respond as quickly as possible by depressing the telegraph key to the onset of the tone. Two stimulus parameters, the level of the tone and the level of the white noise, were varied in the experiment. In the first part of the experiment, noise and signal levels were varied together to keep the signalpower-to-noise-power ratio constant at either -10 or +10 dB. Using the lower signal-to-noise ratio, the tone levels were 20, 30, 40, 50, and 60 dB SPL; the respective noise levels were 30, 40, 50, 60, and 70 dB SPL. For the + lO-dB signal-to-noise ratio, the tone levels were 30, 40, 50, 60, and 70 dB SPL and the respective noise levels of 20, 30, 40, 50, and 60 dB SPL. In the second part of the experiment, the noise level was held at 50 dB SPL and six levels of the tone were presented: Figure 1 . Median reaction time, averaged over 11 subjects, as a function of the sound pressure level of the tone. The level of the noise was either 10 dB above the level of the tone (signal-to-noise = -10 dB) or 10 dB below the level of the tone (signal-to-noise = +10 dB). 
Discussion
Since Experiment 1 shows tone level to have an effect on reaction time even when the signal-to-noise ratio is held constant, Weber's law does not describe reaction time to a tone in noise. Such a result was perhaps not unexpected. Raab and Grossberg (1965) found a similar result for reaction time to noise increments. Chocholle and Greenbaum (1966) also obtained the same result for the case of tones masked by tones, although here the result could parallel that found in threshold experiments, since Weber's law does not hold for tones masked by tones (McGill & Goldberg, 1968; Schone, 1977) .
Qualitatively, the result of Experiment 1 supports Chocholle's hypothesis, since higher tone levels produced shorter reaction times, even when the signal-to-noise ratio was held constant, as predicted. A more convincing test of the hypothesis, however, would be obtained by seeking to relate the reaction times obtained in Experiment 1 to the loudness 'of the partially masked tones used in the experiment. If the hypothesis is true, reaction time to tonal onset should be a single decreasing function of the judged loudness of the tone. This function should not be dependent on whether a given tonal loudness arose from, for example, a tone of high sound pressure level partially masked by an intense noise or from a low-level tone in the presence of faint noise.
Experiment 1 yielded reaction times to the onset of tones partially masked by noise. Experiment 2 was performed to measure the loudness of the same tones masked by noise.
These results show that when the signal-to-noise ratio was held constant, reaction time decreased with increasing tone level. The effect, however, as can be seen from a comparison of Figures 1 and 2 , is fairly small compared to the effect of increasing tone level when the noise level is held constant. <lI '" 35,42,48,55,65 , and 75 dB SPL. Higher signal and noise levels were avoided so as to minimize adaptation and threshold shift. Each trial consisted of the subject's responding to the onset of the tone, which was terminated by the response. Stimulus parameters were held constant during blocks of 17 trials. The first two tnals of each block were used as practice, and their reaction times we~discarded from~a1 ysis. The subjects were allowed a short pause, Signaledby a rest light, of about 30 sec between each block. There were longer pauses between each group of two or three blocks. Ten or 12 blocks were run in a session, which lasted about 30 min.
Each subject participated in one practice and three experimental sessions. In the first experimental session, all subjects received the 10 constant signal-to-noise ratio conditions in different randomized orders, which were then reversed for the second experimental session. In the third experimental session, all subjects received the 6 constant-noiselevel conditions twice in counterbalanced, randomized order.
Results
The median, rather than the mean, reaction time for each block was calculated in order to reduce the effect of possible contamination from very short (indicative of anticipation) and very long (indicative of concentration lapses, etc.) reaction times. No significant differences in reaction time were found between the first and second blocks of a stimulus condition in either part of the experiment; nor were there any significant interactions between presentation order and stimulus conditions. Consequently, data from the two blocks for each condition were averaged for the following results.
There was considerable variability between the 11 subjects: median reaction times, averaged over all conditions, ranged from 266 to 343 msec. Figure 1 shows the median reaction time, averaged over the 11 subjects, as a function of the level of the tone, where the signal-to-noise ratio was held constant at -10 and + 10 dB. Analyses of variance confirmed that there was an effect of tone level on reaction time [F(5,50) = 6.21, P < .05].1 Figure 2 shows the median reaction time, averaged over the 11 subjects, as a function of the level of the tone, where the noise level was held constant. '" E i= Method Subjects. Five subjects, all with normal hearing, served in the experiment. None had participated in Experiment 1.
Apparatus. White noise was generated, low-pass filtered (fc = 7000 Hz) and electronically mixed with the standard lOOO-Hz tone. This mixture was fed into one input of the Grason-Stadler electronic switch. A further 1000-Hz comparison tone was produced by a second signal generator, attenuated via a variable attenuator under the control of the subject, and fed into the other input of the switch. The output of the switch was attenuated and presented monaurally through a TDH-49 earphone. The subjects listened in a sound-attenuating chamber.
The switch repeatedly alternated I.2-sec presentations of the standard tone and noise combination and the comparison tone with a rise-decay time of 25 msec.
Procedure. The subjects listened to the sound with the preferred ear. They were requested to adjust the level of the comparison tone so that it sounded as loud as the tone in the tone and noise mixture. No time limit was set for the adjustment; the subjects signaled when they had completed the match. The same tone and noise level pairs were used as in Experiment 1. Each pair was presented twice, and the order of presentation was counter-
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balanced. If the comparison matches differed by more than 5 dB, a third match was required and the two closest matches were accepted.
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Results
The results of Experiment 2 are presented in Figures  3a and 3b . Each point is the average of 10 comparisons (2 for each subject).
These results can be compared with those previously reported (Scharf, 1964; Stevens & Guirao, 1967; Zwicker, 1963) . One result of the previous research, that the loudness of a tone in noise increases more rapidly with increasing level than the loudness of the tone in quiet, is clearly evident in Figure 3b . The results in Figure 3a show a pattern similar to that of comparable results obtained by Stevens and Guirao (1967, Figure 7 ). Experiment 2, however, generally used lower levels of both tone and noise than was the case in previous research, and comparison in detail is consequently not always possible. 70 (B) ..... Discussion Figure 4 displays the reaction time data of Experiment 1 plotted against the corresponding loudness data of Experiment 2-that is, against the level of the comparison tone in Experiment 2 that was judged as loud as the tone in noise whose onset was reacted to in Experiment 1. It is clear that the data do not fall onto a single function, or approximate to it; rather, the data obtained with the fixed noise level and the two sets obtained with the two fixed signal-to-noise ratios appear to follow three different functions. Reaction time, then, is not simply a function of the loudness of the tone, but, rather, depends in a complex way on the levels of tone and noise presented.
GENERAL DISCUSSION
Although the qualitative results of Experiment 1 were consistent with the hypothesis that reaction time to a tone in noise is functionally related to the loudness of the tone, a more demanding test of the hypothesis failed to uphold it. A similar failure was recently reported by Kohfeld et al. (1981) , who discovered that reaction times to equally loud tones (in the quiet) of different frequencies were not equal. Thus, there is no simple relationship between reaction time to a sound and its loudness. Kohfeld et al. (1981, p. 535) concluded "that signal detection (in reaction time) and stimulus discrimination (in loudness estimation) require different perceptual processes." This investigation certainly supports differentiation of the perceptual processes required to react quickly to a tone and to discriminate loudness. On the other hand, a similar differentiation of the perceptual processes required to react quickly to a sound and to detect a faint sound is suggested by the failure of reaction times to obey Weber's law. It is possible that reacting quickly to a sound involves elements of both discrimination and detection processes, and, indeed, the pattern of results shown in Figure 1 provides tentative support for the notion. Specification of possible composite processes and useful tests of them seems, however, to be a difficult task. In the meantime, the conclusion must be that reaction time to sound does not seem to be simply and straightforwardly related to any other auditory process.
